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(57) ABSTRACT 

A detachable display unit for portable devices is field 
replaceable and can be interchanged rapidly for service, 
upgrade or more flexible use. The display is a simple field 
replaceable unit that can be replaced in a matter of a few 
seconds in a routine way, allowing more cost effective 
service both for the repair organization and the consumer. 
This is made possible by a set of electrical interfaces and 
connectors for portable devices such that high cost and 
firagile displays can be quickly changed in the field by the 
consumer. The specific sets of interfaces and connectors for 
different classes of portable devices utilize as much as 
possible common electrical and physical components, 
thereby standardizing the electrical interfaces and connec- 
tors. 

11 Claims, 9 Drawing Sheets 
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DEIACHABLE DISPLAYS OR PORTABLE 
DEVICES 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 

The present invention generally relates to displays for 
portable devices^ such as lap top computers, camcorders, 
portable video devices such as DVD players, and the like, 
and, more particularly, to detachable displays for such 
devices. 

2. Badcground Description 

Laptop computers and other portable devices use displays 
that are permanently installed at the manufacturing site and 
are serviceable only by returning the device to a service 
center. The permanent natiire of this installation caiises 
increased cost and complexity of service and prevents field 
service of the display and of the device, makes the device 
unavailable to the consumer during display repair, and 20 
prevents the device from being upgraded to a higher reso- 
lution display. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 25 
a display unit for portable devices which is field replaceable 
and can be interchanged rapidly. 

According to the invention, the display is a simple field 
replaceable unit that can be replaced in a matter of a few 
seconds in a routine way, allowing more cost effective 30 
service both for the repair organization and the consumer. In 
addition, consumers are provided additional flexibility in the 
management of expensive portable devices and, therefore, a 
marketing advantage to businesses manufacturing portable 
devices with the detachable display of the present invention. 35 

The invention is made possible by a set of electrical 
interfaces and connectors for portable devices such that high 
cost and fragile displays can be quickly changed in the field 
by the consumer. The specific sets of interfaces and con- 
nectors for different classes of portable devices utilize as ^ 
much as possible common electrical and physical 
components, thereby standardizing the electrical interfaces 
and connectors. 

There are many advantages to the invention. Among these 
are the following: 

1. The display becomes a consumer field replaceable unit, 
lowering cost and time to service. 

2. The device (e.g., laptop computer, camcorder, portable 
video device such as a DVD player, etc.) remains useful 
to the consumer while the display repair is arranged and 
a new display is shipped. 

3. The display can be field upgraded, extending the useful 
life of the device and providing additional sales channel 
for displays. 55 

4. Costly high resolution displays need not be perma- 
nently fixed to a single device but can be shared among 
a group of users and, potentially, between devices. 
Lower resolution, less costly displays can be used for 
routine work, and the high resolution display can be 60 
used for work requiring the increased resolution; in 
other words, displays can be interchanged as needed. 

5. The ability to market high price displays independent of 
the base device increases the likelihood that a consumer 
will purchase some high cost displays since they can be 65 
shared and provides an additional mode for price 
segmentation in portable device markets. 
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6. In the case of a display for a laptop computer, the 
display can be removed and used as a traditional 
monitor for the laptop computer or a desktop computer 
via a cable connection, allowing the consumer flexil)il- 
ity in the use and placement of the display. Conversely, 
when the detachable display is removed (say, for 
service) &x)m a laptop computer or portable video 
device such as a DVD player, the laptop computer or a 
DVD player can still be used by the consumer by 
connecting to a standard cathode ray tube (CRT) 
monitor, or when the detachable display is removed 
from a camcorder, the camcorder can still be used by 
viewing a scene through the conventional eye piece. 

7. The device, such as a laptop computer, camcorder or 
portable video device such as a DVD player, can be 
sold without the display and the display sold separately, 
allowing the consumer more flexibility of choice of 
computer, camcorder or portable video device such as 
a DVD player and display. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, aspects and advantages 
will be better understood from the following detailed 
description of a preferred embodiment of the invention with 
reference to the drawings, in which: 

FIG, 1 is pictorial representation of a laptop computer 
with the detachable display according to the invention 
attached to the computer; 

FIG. 2 is a pictorial representation of the laptop computer 
of FIG. 1 with the display detached; 

FIG. 3 is a pictorial representation of the laptop computer 
of FIGS. 1 and 2 showing the detached display supported by 
a fold out support; 

FIGS. 4A, 4B and 4C respectively show the back of the 
detachable display with the fold out support member folded 
against the back of the display, folded out from the back of 
the display, and supporting the display; 

FIG. 5 is a pictorial representation of the physical con- 
nector structure for attaching the display to the laptop 
computer; 

FIG. 6 is an enlarged view of the left connector structure 
showing the elecUrical interface between the computer and 
the display in phantom view; 

FIG. 7 is a pictorial representation of the connector 
structure of FIG. 5 being actuated by a consumer in prepa- 
ration for attaching the display to the computer; 

FIG. 8 is a pictorial representation of the connector 
structure of FIGS. 5 and 7 lowing the display attached to 
the computer; 

FIG. 9 is a pictorial representation of a ribbon-style 
connector used for making electrical connections between 
the display and the computer; 

FIG. 10 is a pictorial representation of a hinged cartridge- 
type cormector used for making electrical connections 
between the display and the computer; 

FIGS. IIA and IIB arc a pictorial representations of a 
multi-hinged joint for mechanically connecting the display 
to the computer; 

FIG. 12 is an enlarged view of the multi-hinged joint 
shown in FIGS. UA and IIB showing how the display may 
be detached from the computer; 

FIG. 13 is a pictorial representation of a camcorder with 
a detachable display aocordmg to the invention; 

FIG. 13A is an enlaiged view of the mechanism by which 
the detachable display is attached to the camcorder; 
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FIGS. 14 and 15 are, pictorial illustrations respectively folded out position. The display 11 may then be positioned 

showing the detachable display connected to and detached on a horizontal flat surface supported by the support member 

from the camcorder; 14 and the base of the display, as shown in FIG. 4C. 

FIG. 16 is a pictorial illustratioD showing a detachable FIG. 5 shows the physical detachable hinge mechanism 

display for use with a portable video device; and ^ used to attach the di^lay 11 to the CPU 12 jnd to detach the 

FIG. 17 is a pictorial illustration showing die detachable display U from the CPU 12. Looking first at the hinge 

display attached to the portable video device. mechanism on the right side of the CPU and display, the 

CPU is provided with a cylindrical banel 15 having an 

DETAILED DESCRIPTION OF A PREFERRED opening 16. The barrel 15 mates with a corresponding slot 

EMBODIMENT OF THE INVENTION 10 17 into which a hinge pin 18 projects. The hinge pin 18 

. .„ u J u J « . • .u » ^ f retracts to allow the barrel 15 to fit into the slot 17, and when 

lie mvemion wiU be descnbed first m the context of ^ ^ j„ ^ ^ ^ 

aptop computets. such as IBM "nunkpad® computeis, bu a,e%enk\j 16, coi^plLg the physicdhme^. connection. A 

those skilled m the art will recognize that the mvention is not . . r . , ^ *• ■ j * *i. i -j c *u 

c ^ ' A 1 * ^ ♦ similar physical connection is made at the left side of the 

hmited to this type of device. Besides laptop computers, hv-and CPU 

there are a growing number of portable devices ranging from ji ] 

hand held computers and communicators to camcordei^ and W ^ ^^P"^ ^ ^^^^ ^^^^ ^^^^ mechanism 

video display devices which use fold up or fold out displays, whils^h^w^le physically similar to the right side mechanism, 

typicaUy liquid crystal displays (LCDs), to which the inven- mechanism also includes the electrical interface provid- 

tion may be applied. In fact, within the hmits of the ,0 "'S electrical power and video signal connections 

requirements of the specific portable device, the invention ^^^^^^^ ^PU 12 and the display 11. The retractable 

provides a standardized set of "electrical and physical ele- ^inge pin 21 within the slot 22 is manually moved to its 

ments for the electrical interfaces and connectors of the retracted position by a sHding toggle 23. This toggle 23 is 

detachable display for thSTdwices, aUowinTeach field mechanically connected (not shown) to retract hinge pin 18 

replacement of the deuchable displays by the consumer. „ simultaneously with the retraction of hinge pin 21. The 

n c ' ♦ *u -I • J 1 1 * barrel 24 of the hinge on the CPU 12 includes within its 

Referrmg now to the drawmg^, and more particularly to . . 1 * • 1 . -^s a'^c t 1 * • 1 

no. 1. there is shown a laptorcomputer 10. such as the ^^^^^^^^^ connectors 25 and 26 for electncal power . 

IBM ThinkPad® computer, of generaUy conventional f"'', ^^V^f^^^y- "Hie mating hmge pm n 

* ^ ' ' J- 1 1^ I ^ *„i mcludes mating electncal connectors sudi that, when the 

appearance and compnsmg a display 11 attached to central -ii .-'j.... -^-c.. . 

^ •* /omn i-^ ♦ - ui-l-a"^ 11 Tt,- hmge pm 21 extends mto the opening 27 of the barrel 24, 

processmg imit (CPU) 12 at a hmged connector 13. The 30 t . • » * ui- u j r u 1 . 1 

J. , -5. J- » * • *j jTT^x^ ui electncal connections are estabushed for both electncal 

display 11 is, according to the present mvention, detachable , 1 u . r^r»iT j »t_ 

fiom die CPU 12. as shown in HO. 2. While thedetachable f,^" '^^ ?f ^ 

featttte of the display U facilitates the possibility of having detachable d^lay 11. The connectors on toe hmge pm 21 

^ the display senrfcei there are many oTr advantages, ai ?f '^^^ ''^'^'^ ^8 ^ '''^P'^y 

enumerated above, to detaching the display. For example, 35 >" ) 

the computer can be easily upgraded by substituting a hi^er (^^' yhows the consumer actuating the sliding toggle 23 

resolution display or, in the alternative, substimting a CPU c^iuang4o both hinge pins 18 and 21 to retract, allowing the 

having a faster microprocessor or larger storage device. display U to be attached to the CPU 12. When the hinge 

<i Besides the possibility of service or upgrade, the consumer barrels 15 and 24 are within the slots 17 and 22, respectively, 

might simply want to posftion the display away from the 40 the sliding toggle 23 is released, allowing the corresponding 

CPU in a way that is more comfortable to the consumer. This ^"^^ ^ ^tend into hinge barrels 15 and 24 to complete 

is shown in FIG. 3 where, it will be observed, the display 11 mechanical connections between the di^lay and the 

is being supported by a fold out support member 14. The CPU. As described with reference to FIG. 6, electrical 

electrical commnQications between the display U and the connections are also established between the display and the 

CPU 12 may be wireless or wired, as with a cable (not 45 '^'^ ^"^P^^^ ^ detached from the CPU 12 by the 

shown) suppHed for the. purpose. The display 11 is not reverse process; that is, the sliding toggle 23 is moved to the 

confined to be used with the CPU 12 to which it was right to retract the hinge pins, and then the display is simply 

originaUy attached and could be used, for example, with a ^nd easily removed finom the CPU. 

desktop computer or another, different laptop CPU. FIG. 9 is a pictorial representation of an alternative 

FIGS. 4A, 4B and 4C illustrate the back of the display 11 50 electrical connection between the display U and the CPU 

showing the manner in which the support member 14 is 12. In this embodiment, a ribbon-style cable 31 is used for 

attached and deployed. The support member 14 is similar in making electrical connections between the display and the 

form and function to those commonly found on photograph computer. The cable 31 is plugged into connectors 32 and 33 

picmre fra^gs^owing the picture frame to be stood on a for the purpose. This embodiment can be combined with the 

horizontal flat surface, such as a desk. In FIG. 4A, the 55 embodiment shown, for example, in FIG. 6 to allow the user 

support member 14 is folded flat against the back of the the option ofusing the detachable display without the ribbon 

detached display 11. The hinge mechanism may be provided cable when the display is mechanically attached to the 

with a spring bias that holds the support member against the computer and also to aUow the user to use the display 

back of the display in this position. Alternatively, an attach- detached from the computer. In other words, this embodi- 

ing member (not shown), such as a.hook and k)op strap 60 ment allows the user to detach the display from the computer 

material, may be used to hold the supportmember 14 tighdy use the display. The user can place the di^lay at a 

against the back of the display. Jn FIG. 4B, the support position or location which is more to the user's preference, 

member 14 is foldedput, away from the ^ckofth e detached FIG. 10 shows yet another embodiment of making the 

display 11. When in this position, a spring bias may be electrical connection between the display 11 and the CPU 

provided in the hinge mechanism to hold the support in its 65 12. In this embodiment, a hinged cartridge-type connector 

folded out position. Alternatively, a retaining member (not 34 used for making electrical connections between the 

shown) may be used to hold the support member 14 in its display and the computer. The connector is attached to the 
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display 11 and hinged along line 35. A mating cartridge slot 
36 is provided in the computer. When the connector 34 is 
inserted in the cartridge slot 36, the user can adjust the angle 
of the display to his or her preference due to the hinged 
connector. 5 

FIGS. 11 A and IIB show an alternative embodiment for 
the mechanical connection of the display 11 to the computer 
12. This is a multi-hinged joint 37 for mechanically con- 
necting the display to the computer. In FIG. IIA, the 
multi-hiDged joint 37 is in a "dosed" position with the 10 
display closest to the computer The multi-hinged joint 37 
may be ''opened" or extended as shown in FIG. IIB to allow 
the user to adjust the display with reject to the computer 
both in angle and distance firom the computer. FIG. 12 is an 
enlarged view of the multi-hinged joint showing how the 
joint may be detached firom the computer. At the distal end 
of the joint is an extending cylindrical fitting 38 which mates 
with a corresponding recess 39 in the side edge of the 
display U. The fitting 38 may be snapped into or out of 
engagement of the recess 39, allowing connection of dis- 20 
connection of the display and the computer. 

As mentioned, the invention is not hmited to laptop 
computers and may be advantageously applied to any num- 
ber of consiuner appliances which use LCD-or similar 
displays. FIG. 13 illustrates an example of a camcorder 41 ^ 
with a detachable display 42 according to the invention. 
Display 42 is an alternative display to the through-the-lens 
view finder 43. When the view finder 43 is being used, the 
display 42 is folded against the body of the camcorder 41 
and the power to the display is turned off to conserve battery 
power. However, should the display 42 need to be serviced, 
the user can still use the camcorder because tbe display 42 
can be detached for servicing and the camcorder can be used 
with the view finder 43. 

FIG. 13A is an enlarged view of the mechanism by which 
the detachable display 42 is attached to tbe camcorder 41. A 
spring biased sliding toggle 44 is provided for the user to 
move in the direction of the arrow (upwards as illustrated in 
the drawing). Doing so, causes the tabs 45 and 46 on ^ 
connector 47 to retract (as indicated by the arrows associated 
with each tab), allowing the display connector 47 to be 
inserted into the corresponding slot 48 on tbe side of the 
camcorder. As in the laptop computer described earlier, the 
tabs 45 and 46 would incorporate electrical connections so 
that tbe connector 47 makes both mechanical and electrical 
connections between the di^lay 42 and the camcorder. 
FIGS. 14 and 15 which show the detachable display 42 
connected to and detached firom the camcorder 41. 

As with the laptop computer, having a detachable display 50 
for the camcorder also allows for marketing opportunities, 
including selling the camcorder and the display separately. 
This allows consumers to buy the camcorder without a 
display or be able to select firom alternative displays, 
depending on the user's budget and application. In addition, 55 
the display could be adapted to more than one consumer 
appliance. An example is shown in FIG. 16 is a pictorial 
illustration showing a detachable display 42 for use with a 
portable video device 49, such as a DVD player. This display 
42 may be interchangeable with display 42 used with the 
camcorder 41. In FIG. 16, the display 42 is shown detached 
from the portable videcTdevice 49, but as indicated by the 
arrow, is about to be connected to the portable video device. 
FIG. 17 shows tbe detachable display attached to the por- 
table video device. • 

While the invention has been described in terms of several 
preferred embodiments, those skilled in the art will recog- 


60 


65 


nize that the invention can be practiced with modification 
within the spirit and scope of the appended claims. 

Having thus described our invention, what we claim as 
new and desire to secure by Letters Patent is as follows: 

1. A portable electronic device having a detachable dis- 
play comprising: 

a mechanical connector composed of first and second 
mating parts mounted on the portable electronic device 
and the detachable display, the first mating part com- 
prising a cylindrical barrel integral with one of the 
portable electronic device and tbe detachable display 
and the second mating part comprisiqg a slot integral 
with the other of the detachable display and the por- 
table electronic device into which the first mating part 
may be inserted; 

a retractablejiinge pin in one of the first or second mating 
parts operable by a spring biased sliding toggle, tbe 
other of said second or first mating parts having a 
cylindrical opening for receiving the retractable hinge 
pin, a physical connection between the portable elec- 
tronic device and the detachable display and, 
conversely, a physical disconnection of the portable 
electronic device from the detachable display being 
accomplished by manually operating the spring biased 
sliding toggle so as to retract the hinge pin to either 
allow the first and second mating parts to be brought 
into engagement with one another and thereafter releas- 
ing the spring biased sliding toggle to allow the retract- 
able hinge pin to extend into the cylindrical opening, 
thereby establishing a hinged mechanical connection 
between the portable electronic device and the detach- 
able display, or to allow the first and second mating 
parts to be disconnected from one another, thereby 
allowing the detachable display to be removed firom the 
portable electronic device; and 

an electrical interface providing a detachable electrical 
connection between the portable electronic device and 
the detachable display, the electrical interface compris- 
ing first electrical connectors within the cylindrical 
opening and second electrical connectors on the binge 
pin, the first electrical connectors making electrical 
contact with the second electrical connectors when the 
hinge pin extends into the cylindrical opening, thereby 
establishing electrical connections are between the 
electronic device and the detachable display. 

2. The portable electronic device as recited in claim 1, 
wherein the electrical interface additionally is on a mating 
surface of the male part of the mechanical connector and 
within a corresponding mating surface of the female part of 
the mechanical connector such that when the male part of the 
mechanical connector is brought into engagement with the 
female part of the mechanical connector, electrical connec- 
tions are established between the electronic device and the 
detachable display, allowing a user to use the display 
attached to portable electronic device without a ribbon cable 
or detached from the portable electronic device using the 
ribbon cable. 

3. The portable electronic device as recited in claim 2, 
wherein the portable electronic device is a laptop computer. 

4. The portable electronic device as recited in claim 1, the 
electrical interface comprises: 

a cartridge-style plug on one of the portable electronic 

device and the detachable display; and 
a cartridge-slot to receive the cartridge-style plug on an 

opposite one of the detachable display or the portable 

electronic device. 
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5. The portable electronic device as recited in claim 4, 
wherein the cartridge-style plug is hinged. 

6. The portable electronic device as recited in claim 1, 
wherein the portable electronic device is a laptop computer. 

7. The portable electronic device as recited in claim 6, 5 
wherein the first mating part is a cylindrical barrel integral 
with the laptop computer and the second mating part is a slot 
integral with the detachable display, the retractable hinge pin 
and sliding toggle being part of the detachable display. 

8. The portable electronic device as recited in claim 1, lo 
wherein the portable electronic device is a camc order. 

9. The portable electronic device as recited in claim 8, 
wherein the first mating part is a cylindrical barrel integral 
with the detachable di^lay and the second mating part is a 
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slot integral with the camcorder, the retractable hinge pin 
and sliding toggle being part of the detachable dis play;^ ^ 

10. The portable electronic device as recited in claim 1, 
wherein the portable electronic device is a personal video 
device. 

11. The portable electronic device as recited in claim 10, 
wherein the first mating part is a cylindrical barrel integral 
with the detachable display and the second mating part is a 
slot integral with the personal video device, the retractable 
hinge pin and sliding toggle being part of the detachable 
display. 

* « * « * 
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